EP 1 306 098 



r 



Page 1 of 27 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(H) EP 1 306 098 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 


(51) mt ci 7: A61M 16/00, A61M 16/06 


02.05.2003 Bulletin 2003/18 


(21) Application number: 02023806.9 




(22) Date of filing: 23.10.2002 




(84) Designated Contracting States: 


(72) Inventor: Shaw, Geoffrey Mark 


AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


Christchurch (NZ) 


IE IT LI LU MC NL PT SE SK TR 




Designated Extension States: 


(74) Representative: Brown, John David 


AL LT LV MK RO SI 


FORRESTER & BOEHMERT 




Pettenkoferstrasse 20-22 


(30) Priority: 23.10.2001 NZ 51497201 


80336 Munchen (DE) 


(71) Applicant: Fisher & Paykel Healthcare Limited 




East Tamaki, Auckland (NZ) 





(54) Breathing assistance apparatus 

(57) A improved interface (326) is disclosed for de- 
livering CPAP therapy to patients. The interface (326) 
has a sliding engagement (320) to the headgear 
(322,324). The sliding engagement (320) allows sub- 



stantial relative lateral movement eg: when face is dis- 
torted from sleeping on side, while still providing ade- 
quate compressive force to avoid side leakage. The slid- 
ing engagement (320) also allows easy release from the 
headgear (322,324). 
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Description 

FIELD OF INVENTION 

[0001] This invention relates to delivery of respiratory 
gases particularly though not solely to patient interfaces 
for providing gases to patients requiring respiratory ther- 
apy. 

BACKGROUND OF THE INVENTION 

[0002] In the art of respiration devices, there are well 
known a variety of patient interfaces which cover the 
nose and/or mouth of a human user in order to provide 
a continuous seal around the nasal and/or oral areas of 
the face such that gas may be provided at positive pres- 
sure for consumption by the user. The uses for such in- 
terfaces range from high altitude breathing (i.e., aviation 
applications) to mining and fire fighting applications, to 
various medical diagnostic and therapeutic applica- 
tions. 

[0003] One requisite of such respiratory interfaces 
has been that they provide an effective seal against the 
user's face to prevent leakage of the gas being supplied. 
Commonly, in prior configurations, a good interface-to- 
face seal has been attained in many instances only with 
considerable discomfort for the user. This problem is 
most crucial in those applications, especially medical 
applications, which require the user to wear such an in- 
terface continuously for hours or perhaps even days. In 
such situations, the user will not tolerate the interface 
for long durations and optimum therapeutic or diagnos- 
tic objectives thus will not be achieved, or will be 
achieved with great difficulty and considerable user dis- 
comfort. 

[0004] In common with prior art designs, is an inability 
to seal effectively when the user's face becomes distort- 
ed. For example, as shown in the prior art mask of Figure 
1 when the user 300 is sleeping on his or her side, one 
side 302 of the headgear tends to be pulled tight while 
the other side 304 tends to be loose. This causes the 
axis of the mask 306 to be twisted with respect to the 
axis of the head 308 - due to the net torque from the 
headgear - resulting in leakage 310 on one side. The 
user 300 sleeping on his or her side may also distort the 
facial contours around the nasal area 31 2 and may lead 
to further leakage. 

SUMMARY OF INVENTION 

[0005] It is an object of the present invention to pro- 
vide an interface which goes some way to overcoming 
the abovementioned disadvantages in the prior art or 
which will at least provide the industry with a useful 
choice. 

[0006] It is a further object of the present invention to 
provide an interface which is capable of providing an ef- 
fective seal against the user's skin but which does not 



exert undue pressure on any part of the user's face. 
[0007] A still further object of the present invention is 
to provide an interface which can be produced at lower 
cost than current designs. 
5 [0008] Accordingly in a first aspect the present inven- 
tion consists in a device for delivering a supply of gases 
to a user comprising or including: 

a patient interface, adapted to be in fluid communi- 
10 cation with a supply of gases, and adapted to pro- 
vide a substantially sealed flow path for said flow of 
gases to a user in at least a correct orientation and 
position on a user, 

headgear adapted to attach to or around the head 
*5 of a user, 

a sliding connection between to said patient inter- 
face, and 

wherein said sliding connection includes a sliding 

20 connection to said headgear. 

[0009] Preferably said sliding connection comprises 
a loop adapted to slide on, through, with or adjacent said 
interface and adapted to slide on, through, with or adja- 
cent said headgear. 

25 [001 0] Preferably said patient interface is a mask. 
[0011] Preferably said patient interface is a nasal 
mask. 

[0012] Preferably said patient interface is a full face 
mask. 

30 [001 3] Preferably said mask comprises or includes a 
body portion having an inlet receiving said supply of gas- 
es, and sealing means attached to or integrated with 
said body portion said sealing means adapted to seal 
against the facial contours of said user. 

35 [0014] Preferably said sliding connection adapted to 
allow said headgear substantial movement with respect 
to said mask, while still providing compressive force on 
said sealing means to ensure said supply of gases is 
delivered to said user without significant leakage. 

40 [001 5] Preferably said sliding connection is connect- 
ed to said interface at at last two points. 
[0016] Preferably said loop comprises a continuous 
looped nylon filament. 

[001 7] Preferably said patient interface is a nasal can- 
45 nula. 

[0018] Preferably said patient interface is a mouth- 
piece. 

[001 9] Preferably said patient interface is an endotra- 
cheal tube. 

so [0020] In a second aspect the present invention con- 
sists in CPAP system for delivering gases to a user with 
a pressurised source of gases, a conduit in fluid com- 
munication with said pressurised source adapted to 
convey said gases, a patient interface in fluid commu- 

55 nication with said conduit in use delivering said gases 
to said user, and headgear attaching said interface with 
said user the improvement comprising that said patient 
interface adapted to sliding engage with said headgear, 



2 



3 



EP 1 306 098 A2 



4 



to ensure said supply of gases is delivered to a user 
without significant leakage. 

[0021] Preferably the improvement further comprising 
that said system further comprises a humidifier to vari- 
ably humidify said gases. 

[0022] In a third aspect the present invention consists 
in a device for delivering a supply of gases to a user 
comprising or including: 

a patient interface, adapted to be in fluid communi- 
cation with a supply of gases, and adapted to pro- 
vide a substantially sealed flow path for said flow of 
gases to a user in at least a correct orientation and 
position on a user, and 
headgear attached to the head of a user, and 
at least a partial loop adapted to pass across the 
face of a user restraining movement of said Inter- 
face with respect to said headgear 

[0023] Preferably said loop adapted to pass over and 
slidingly engage with said interface. 
[0024] Preferably said loop adapted to pass at least 
partially through and slidingly engage with said inter- 
face. 

[0025] Preferably said loop adapted to slidingly en- 
gage with said headgear. 

[0026] In a fourth aspect the present invention con- 
sists in a mask which includes a rigid or semi rigid shelt 
provided with a support harness for securing the mask 
over a user's face, and a flexible seal; the shell being 
provided with inlet means for a gas supply and a mount- 
ing for an exhaust valve; the flexible seal being a push 
fit inside the shell and dimensioned and arranged such 
that when pressurized gas is supplied through the inlet 
means, the seal is pushed outwards against the interior 
of the mask and against the user's face. 
[0027] Preferably the support harness comprises a 
loop of low friction material which can slide freely 
through channels formed in the shell and relative to 
straps provided for securing the mask around a user's 
head. 

[0028] To those skilled in the art to which the invention 
relates, many changes in construction and widely differ- 
ing embodiments and applications of the invention will 
suggest themselves without departing from the scope 
of the invention as defined in the appended claims. The 
disclosures and the descriptions herein are purely illus- 
trative and are not intended to be in any sense limiting. 
[0029] The invention consists in the foregoing and al- 
so envisages constructions of which the following gives 
examples. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] One preferred form of the present invention will 
now be described with reference to the accompanying 
drawings in which; 



Figure 1 is a plan view of a prior art mask illustrating 
side leak, 

Figure 2 is a plan view of a mask according to the 
preferred embodiment of the present invention, 
s Figure 3 is a block diagram of a humidified contin- 
uous positive airway pressure (CPAP system) as 
might be used in conjunction with the present inven- 
tion, 

Figure 4 is an illustration of the mask in use accord- 
10 ing to the preferred embodiment of the present in- 
vention, 

Figure 5 is a front view of the mask illustrating the 

headgear securement to the mask, 

Figure 6 is a perspective view of the mask showing 
is multiple engaging clips, 

Figure 7 is a perspective view of the mask showing 

the sliding strap clipped in place, 

Figure 8 is a side view of the sliding strap, 

Figure 9 is a perspective view of the cannula with 
20 the sliding strap 

Figure 10 is a side view of the cannula in use on a 

neonate, 

Figure 1 1 is a perspective view of the full face mask 
with sliding loop, 
25 Figure 12 is a front view of the full face mask with 
sliding loop, 

Figure 13 is a top view of the full face mask with 
sliding loop, 

Figure 14 is a front view of the single sliding strap 
30 on the mouthpiece, 

Figure 1 5 is a perspective view of the single sliding 
strap on the mouthpiece, 

Figure 1 6 is a side view of the single sliding strap 
on the mouthpiece, 
35 Figure 1 7 is a front view of the double sliding strap 
on the mouthpiece, 

Figure 18 is a perspective view of the sliding strap 
for the full face mask, 

Figure 1 9 shows af ront view of the further variations 
40 in the full face mask of the present invention, 

Figure 20 shows a side view of the mask of Figure 
19, 

Figure 21 and 22 are plan views of the front and rear 
sides respectively of a seal Incorporated in the 
45 mask of Figure 1 9, and 

Figure 23 shows a side view of the mask of Figure 
19 in use. 

DETAILED DESCRIPTION OF THE PREFERRED 
so EMBODIMENTS 

[0031 ] The present invention provides improvements 
in the field of patient interfaces for use in respiratory 
therapy. In particular an interface is described which is 
55 more comfortable for the user to wear and reduces the 
side leakage as compared with interfaces of the prior 
art. It will be appreciated that while a mask is described 
in the preferred embodiment, the present invention can 
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be used in respiratory care generally or with a ventilator 
but will now be described below with reference to use 
in a humidified CPAP system. It will be appreciated the 
present invention could equally be used with any form 
of positive pressure respiratory therapy. 
[0032] With reference to Figure 3 a humidified Con- 
tinuous Positive Airway Pressure (CPAP) system is 
shown in which a patient 1 is receiving humidified and 
pressurised gases through a nasal mask 2 connected 
to a humidified gases transportation pathway or inspir- 
atory conduit 3. It should be understood that delivery 
systems could also be VPAP (Variable Positive Airway 
Pressure) and BiPAP (Bi-level Positive Airway Pres- 
sure) or numerous other forms of respiratory therapy. 
Inspiratory conduit 3 is connected to the outlet 4 of a 
humidification chamber 5 which contains a volume of 
water 6. Inspiratory conduit 3 may contain heating 
means or heater wires (not shown) which heat the walls 
of the conduit to reduce condensation of humidified gas- 
es within the conduit. Humidification chamber 6 is pref- 
erably formed from a plastics material and may have a 
highly heat conductive base (for example an aluminium 
base) which is in direct contact with a heater plate 7 of 
humidifier 8. Humidifier 8 is provided with control means 
or electronic controller 9 which may comprise a micro- 
processor based controller executing computer soft- 
ware commands stored in associated memory. 
[0033] Controller 9 receives input from sources such 
as user input means or dial 1 0 through which a user of 
the device may, for example, set a predetermined re- 
quired value (preset value) of humidity or temperature 
of the gases supplied to patient 1 , The controller may 
also receive input from other sources, for example tem- 
perature and/or flow velocity sensors 1 1 and 1 2 through 
connector 13 and heater plate temperature sensor 14. 
In response to the user set humidity or temperature val- 
ue input via dial 1 0 and the other inputs, controller 9 de- 
termines when (or to what level) to energise heater plate 
7 to heat the water 6 within humidification chamber 5. 
As the volume of water 6 within humidification chamber 
5 is heated, water vapour begins to fill the volume of the 
chamber above the water's surface and is passed out 
of the humidification chamber 5 outlet 4 with the flow of 
gases (for example air) provided from a gases supply 
means or blower 15 which enters the chamber through 
inlet 16. Exhaled gases from the patient's mouth are 
passed directly to ambient surroundings in Figure 3. 
[0034] Blower 15 is provided with variable pressure 
regulating means or variable speed fan 21 which draws 
air or other gases through blower inlet 1 7. The speed of 
variable speed fan 21 is controlled by electronic control- 
ler 1 8 (or alternatively the function of controller 1 8 could 
carried out by controller 9) in response to inputs from 
controller 9 and a user set predetermined required value 
(preset value) of pressure or fan speed via dial 1 9. 
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Nasal Mask 

[0035] Referring to Figure 4 the nasal mask, accord- 
ing to the preferred embodiment of the present inven- 

5 tion, is shown in detail. The mask includes a hollow body 
102 with an inlet 103 connected to the inspiratory con- 
duit 3. The mask 2 is positioned around the nose of the 
user 1 with the headgear 1 08 secured around the back 
of the head of the patient 1 . The restraining force from 

10 the headgear 1 08 on the hollow body 1 02 and the fore- 
head rest 1 06 ensures enough compressive force on the 
mask cushion 104, to provide an effective seal against 
the patient's face. 

[0036] The hollow body 1 02 is constructed of a rela- 
ys tively inflexible material for example, polycarbonate 
plastic. Such a material would provide the requisite ri- 
gidity as well as being transparent and a relatively good 
insulator. The expiratory gases can be expelled through 
a valve (not shown) in the mask, a further expiratory con- 
20 duit (not shown), or any other such method as is known 
in the art. 

Mask Headgear 

25 [0037] Referring now to Figures 4 and 5 the headgear 
108 is shown connected to the hollow body 102. Rather 
than traditional fixed or adjustable attachments the 
present invention utilises a sliding engagement between 
the headgear 108 and the hollow body 102. This is 

30 achieved in one embodiment with a loop 120, sliding 
through harnessing clips 122, 124 on either side of the 
headgear 1 08 and sliding over the top of the hollow body 
102. The loop 120 is sliding engaged with guides 126, 
1 28 mounted on the top surface of the hollow body 1 02. 

35 The guides constrain the loop 1 20 but allow it to slide in 
and out, meaning the headgear 1 08 can move horizon- 
tally and vertically, independently of the hollow body 
102. 

[0038] The advantage to this is as the face is contort- 
40 ed during various sleeping positions the headgear is 
able to move with the changes in position while the mask 
is left in the correct position on the nose of the user and 
an effective seal is maintained. 
[0039] Additional guides 1 29, 1 30, 1 31 allow the user 
45 to adjust position of loop 1 20, giving ability to get differ- 
ent pressure on the seal depending on loop 120 posi- 
tion. 

[0040] To further ensure user comfort and effective 
pressure on the mask cushion 104, the headgear 108 

50 may be constructed either using two straps running 
around the back of the user's head as shown in Figure 
4 or with a partial skull cap or any other configurations 
as are known in the art. In this case the straps or partial 
skull cap would be constructed using neoprene but may 

55 also be constructed using any material as is known in 
the art which will be comfortable for the user. 
[0041] In a further embodiment shown in Figures 6, 7 
and 8 the present invention is illustrated using a sliding 
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strap to attach the headgear 1 08 to the hollow body 1 02. 
The strap 200, shown In Figure 8 in isolation, is con- 
structed of polyacetal (Delrin 500P NC01 0) using injec- 
tion moulding techniques to give a polished finish. This 
material, similar to other nyton based derivatives, with 
its polished finish has a particularly low friction co-effi- 
cient, and therefore slides with respect to the hollow 
body 102 with very little resistance. 
[0042] As shown in Figure 6, the hollow body 102 in- 
cludes a number of engaging clips 202, in use the sliding 
strap 200 snaps into place into the engaging clips 202 
and can only be removed therefrom using a substantial 
force. This means that with any normal use the sliding 
strap 200 will stay retained within the engaging clips 
202. It will also be appreciated from Figure 6 that a 
number of clips are so provided, in order to allow pres- 
sure from different angles for different face shapes. 
[0043] As shown in Figure 8 the sliding strap includes 
a mid-section 204 intended to reciprocate with the en- 
gaging clips 202, terminated at each end by loops 206, 
208 which attach to the headgear. The first loop 206 is 
a full loop through which the headgear 108 is perma- 
nently attached with for example, a velcro strap. The 
loop 208 at the other end, is only a partial loop 210 de- 
signed so that a strap or loop from the headgear 1 08 
can be easily slipped in or out of the open section 212 
to allow easy removal and attachment of the mask. 
[0044] In a further alternative the sliding loop or strap 
could form a continuous portion of the headgear. Other 
variations of the sliding connection are possible, for ex- 
ample a clip or knob in the loop or strap could slide with- 
ing slots in the mask body. 

[0045] It will be appreciated that in all embodiments 
of the present invention the attachment from the head- 
gear to the mask is designed to slide with the lowest 
possible friction while still ensuring adequate direct 
force on the mask cushion to the user's face. As shown 
in Figure 2 the sliding connection 320 of the present in- 
vention allows the headgear 322,324 to provide even 
force on both sides of the mask 326. This avoids placing 
a torque on the mask and consequent mask twisting, 
which minimises mask leaks from the seal to the face 
328. 

Nasal Cannula 

[0046] it will be appreciated that the present invention 
may be equally applied to any patient interface for de- 
livery gases to a user. 

[0047] Referring now particularly to Figures 9 and 1 0 
we see that a nasal cannula 1 1 00 is secured at its base 
to the back of a neonates head using strap 1150. The 
strap connects at the base of the neonates skull on the 
back of the neck. It connects to the cannula 1 1 00 by way 
of a sliding strap 1162. This strap is secured by way of 
clips to the hard plastic body 1 1 38 allowing the securing 
strap 1150 substantial relative movement with respect 
to the cannula 1 1 00 as the neonate twists its head while 



providing adequate restraining force directly on the can- 
nula 1100 without any twisting of the cannula 1100. In 
one embodiment this is accomplished by a plastic e.g. 
acetal sliding strap which engages into sliding clips on 
5 the outer face of the cannula. The Teflon strap is adjust- 
ably attached to the neck strap 150 to allow the tension 
to be adjusted to a comfortable level. Alternatively a slid- 
ing loop could be employed. 

10 Full Face Mask 

[0048] Referring to Figures 11 to 1 3 and 1 8 a number 
of further embodiments are illustrated particularly relat- 
ing to full face masks. Similarly to the preceding embod- 
15 iments in Figure 1 8 the mask 1 200 is attached to head- 
gear around the head of a patient with a sliding Teflon 
strap 1202. The strap engages through a channel 1201 
moulded into the mask 1200. 
[0049] Alternatively as seen in Figures 11 to 13 the 
mask 1200 is attached to the headgear with a sliding 
loop 1 204, The loop engages with the headgear through 
Velcro loops 1206 and to the mask 1200 through clips 
1208. 

[0050] A further variation of the full face mask embod- 
iment is shown in Figures 1 9 to 23 Referring to the draw- 
ings, a mask 1602 in accordance with the present in- 
vention comprises a rigid or semi rigid shell 1603 which 
supports two short tubes 1 604, 1 605 and a flexible seal 
1606. 

[0051] The shell 1603 is domed and is dimensioned 
so as to extend from about the midpoint of the nose to 
below the mouth of a user, as shown in Figure 20. The 
masks may of course be produced in a range of sizes 
to suit users from infants to large adults. Preferably, the 
shell 1603 is made of a lightweight transparent plastic 
material, and the two tubes 1604, 1605 are formed in- 
tegrally with the shell. 

[0052] The end of each tube 1 604, 1 605, attached to 
the shell 1603 extends through the shell and terminates 
as a short rim on the interior of the shell. These rims 
form attachment points for the seal 1606 as hereinafter 
described. 

[0053] In use, the end of the inlet hose from an air or 
air/oxygen or oxygen supply is push fitted over the tube 
1604 and secured in any suitable manner. A threshold 
resistor exhaust valve is fitted into the tube 1 605; valves 
of this type are known and are used to regulate the re- 
lease of expired gases from the mask so that a suitable 
over pressure is maintained in the mask. Alternatively 
the mask pressure could be regulated by varying the gas 
supply. Similarly expiratory gases might be vented 
through a simple aperture, an expiratory conduit. 
[0054] Referring in particulars Figures 21 and22,the 
seal 1606 is a one-piece spheroid and may be made 
from any suitable gas tight, tough, flexible material 
which does not irritate the human skin on contact. The 
seal material must be very thin (typically 0.1 - 0.3 mm 
thick) so that it moulds easily to the contours of the face. 
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Silicone rubber has been found to be a suitable material. 
The seal 1606 is larger overall than the internal dimen- 
sions of the shell 1 603, so that in use the edges of the 
seal extend beyond the mask as shown in Figure 20. 
[0055] The seal 1606 is not permanently secured to 
the shell 1603, but simply is press fitted into the shell 
1 603:- the portion 7 of the seal wall is formed with a pair 
of apertures 16, 16 which correspond in position and 
size to the tubes 1604, 1605 and are press fined over 
the interior rims of these tubes on the inner surface of 
the shell 1603. The edges of the apertures 16, 16 are 
thicken ed to fo rm a strong elastic rim for a tight fit against 
the rims of the tubes 1 604, 1 605. In use, gas (e.g. air or 
oxygen or an air/oxygen mix) is supplied to the interior 
of the mask through the tube 1 604 at above atmospheric 
pressure. The gas pressure presses the portion 1 607 of 
the seal against the interior of the shell 1603, and push- 
es the opposite portion 1608 of the seal outwards into 
contact with the face of a user, as shown in Figure 20, 
in which the solid arrows indicate the pressure applied 
to the seal 1 606 by the air inside the mask. The portion 
1 608 has a keyhole shaped cutout 1 608a through which 
the nose and mouth of the user extend through the seal 
1606 into the interior of the mask. The edges of the cut 
out 1 608a are of extremely thin material (i.e. even thin- 
ner than the remainder of the seal 1606) and are pre- 
formed so that they contour the nose/cheek bones/ 
mouth/jaw of the user. The spherical shape of the seal 
1606 means that when the mask is in use, not only the 
edges of the cut out 1608a, but also the surrounding 
curved walls of the seal, press against the user's face. 
The curved shape of the seal means that the seal can 
effectively "roll" against the user's face without losing 
sealing contact. 

[0056] Since the seal 1606 is very flexible, the seal 
1 606 conforms readily to the contours of the user's face 
and forms an effective seal whilst applying a relatively 
light and uniform pressure to the face. The rigid or semi 
rigid material of the shell 1603 provides support for a 
major proportion of the seal, as shown in Figure 20, but 
nowhere is pressed tightly into contact with the user's 
face, since the actual seal between the mask and the 
face is formed by the seal 1606. This is in contrast to 
conventional mask designs, where, when the mask is in 
use, the strapping pulls the mask tightly against the us- 
er's face to form an effective seal. 
[0057] The seal 1 606 can be removed and replaced 
quickly and easily; the. remainder of the mask can be 
sterilized for reuse. 

[0058] The above described mask can be supported 
by conventional strapping (not shown) secured to the 
edges of the shell 1 603 in known manner. However, ad- 
ditional advantages are obtained if the mask is support- 
ed on the user by the novel harness system shown in 
Figures 19 and 23. 

[0059] Referring in particulars Figures 1 9 and 23, the 
mask harness system comprises a loop of low friction, 
tough, fatigue resistant cord 1612 (e.g. Kevlaror nylon) 



which passes through a pair of channels 1613, 1614re- 
spectively at the top of and bottom of the outer surface 
of the shell; the channel 1 61 3 Is located above the tube 
1604 and the channel 1614 below the tube 1605. The 
5 cord 1612 can slide freely through the channels 1613 
and 14. At each side of the mask, a strap 1 61 5 is mount- 
ed on the cord 1612; each end of the strap 1615 incor- 
porates a tube (not visible) of low friction material 
through which the cord 1612 can slide freely. 
io [0060] As shown in Figure 23 only, the strap 1615 is 
divided into two portions 1616, 1617 at each side, to 
pass around the user's head in known manner. The 
strap 1615 is provided with known length adjustment 
means (not shown), so that the length of the strap 1 61 5 
is can be adjusted to provide a secure but comfortable fit 
on the user's head. The strap 1615 may be made of, or 
incorporate, elastic material and preferably is fastened 
adjacent one side of the mask using a Velcro (Reg. T. 
M.) fastener (not shown). 

[0061] The above described mask harness system 
provides for some freedom of movement about three 
mutually perpendicular axes without breaking the seal 
between the seal 1 606 and the user's face. The fact that 
the cord 1 612 can slide freely in the channels 1613 and 
1614 and on the strap 1615 allows the mask to move 
relative to the user rotating about a vertical axis or about 
a horizontal axis, and also to translate in the vertical axis 
(i.e. equivalent to pitch, yaw and roll, in aeronautical 
terms). It follows that the mask is self centering on the 
user's face, and accommodates movement of the gas 
supply line and of the user, without affecting the efficien- 
cy of the seal. It will be appreciated that this greatly im- 
proves not only the efficiency, but also the comfort, of 
the mask. 

Mouthpiece 

[0062] Referring to Figures 14 to 16 a mouthpiece 
1400 is shown employing embodiments of the present 
invention. The mouthpiece 1400 engages with sliding 
strap 1402 through a channel through the inlet 1404 of 
the mouthpiece 1400. Again as with the preceding em- 
bodiments the strap 1402 engages to the headgear 
through clips 1406 at each end. In Figure 1 7 two straps 
1408, 1410 attach to the mouthpiece 1400 either side 
of the in let 1 404 in a f u rther alternative. Th e mouthpiece 
employed could otherwise be as described in our Euro- 
pean Patent Application No. 1163924 or other mouth- 
pieces as would be contemplated by one skilled in the 
art. 

[0063] It will be appreciated that numerous other In- 
terfaces for example ET (endotracheal) tubes might al- 
so be used in.conjunction with the present invention. 
[0064] The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and In any combination 
thereof be material for realising the invention in diverse 
forms thereof. 
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Claims 

1. A device for delivering a supply of gases to a user 
comprising or including: 

a patient interface, adapted to be in fluid com- 
munication with a supply of gases, and adapted 
to provide a substantially sealed flow path for 
said flow of gases to a user in at least a correct 
orientation and position on a user, 
headgear adapted to attach to or around the 
head of a user, 

characterised in that 

a sliding connection between to said patient 
interface, and 

wherein said sliding connection includes a 
sliding connection to said headgear. 

2. A device as claimed in claims 1 wherein said sliding 
connection comprises a loop adapted to slide on, 
through, with or adjacent said interface and adapted 
to slide on, through, with or adajacent said head- 
gear. 

3. A device as claimed in claims 1 or 2 wherein said 
patient interface is a mask. 

4. A device as claimed in claims 1 or 2 wherein said 
patient interface is a nasal mask. 

5. A device as claimed in claim 1 or 2 wherein said 
patient interface is a full face mask. 

6. A device as claimed in any one of claims 3 to 5 
wherein said mask comprises or includes a body 
portion having an inlet receiving said supply of gas- 
es, and sealing means attached to or integrated 
with said body portion said sealing means adapted 
to seal against the facial contours of said user. 

7. A device as claimed in claim 6 where said sliding 
connection adapted to allow said headgear sub- 
stantial movement with respect to said mask, while 
still providing compressive force on said sealing 
means to ensure said supply of gases is delivered 
to said user without significant leakage. 

8. A device as claimed in anyone of claims 1 to 7 
wherein said sliding connection is connected to said 
interface at at last two points. 

9. A device as claimed in claim 2 wherein said loop 
comprises a continuous looped nylon filament. 

10. A device as claimed in claims 1 or 2 wherein said 
patient interface is a nasal cannula. 



11. A device as claimed in claims 1 or 2 wherein said 
patient interface is a mouthpiece. 

12. A device as claimed in claims 1 or 2 wherein said 
5 patient interface is an endotracheal tube. 

13. A CPAP system for delivering gases to a user with 
a pressurised source of gases, a conduit in fluid 
communication with said pressurised source adapt- 

io ed to convey said gases, a patient interface in fluid 
communication with said conduit in use delivering 
said gases to said user, and headgear attaching 
said interface with said user 
characterised in that 

15 said patient interface adapted to sliding en- 

gage with said headgear, to ensure said supply of 
gases is delivered to a user without significant leak- 
age. 

20 14. A CPAP system as claimed in Claim 13 further com- 
prising a humidifier to variably humidify said gases. 

15. A device for delivering a supply of gases to a user 
comprising or including: 

25 

a patient interface, adapted to be in fluid com- 
munication with a supply of gases, and adapted 
to provide a substantially sealed flow path for 
said flow of gases to a user in at least a correct 
30 orientation and position on a user, and 

headgear attached to the head of a user, and 

characterised in that 

at least a partial loop adapted to pass across 
35 the face of a user restraining movement of said in- 
terface with respect to said headgear. 

16. A device as claimed in claim 15 wherein said loop 
adapted to pass over and slidingty engage with said 

^0 interface. 

17. A device as claimed in claim 15 wherein said loop 
adapted to pass at least partially through and slid- 
ingly engage with said interface. 

45 

1 8. A device as claimed in claims 1 6 or 1 7 wherein said 
loop adapted to slidingly engage with said head- 
gear. 

so 19. A mask 

characterised in that 

a rigid or semi rigid shell provided with a sup- 
port harness is use secured the mask over a user's 
face, and a flexible seal; the shell being provided 
55 with inlet means for a gas supply and a mounting 
for an outlet; the flexible seal being a push fit inside 
the shell and dimensioned and arranged such that 
when pressurized gas is supplied through the inlet 
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means, the seal is pushed outwards against the in- 
terior of the mask and against the user's face. 

20. A mask as claimed in claim 1 9 wherein the support 
harness comprises a loop of low friction material 
which can slide freely through channels formed in 
the shell and relative to straps provided for securing 
the mask around a user's head. 
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FIGURE 1 




FIGURE 2 



9 



EP 1 306 098 A2 




10 



EP 1 306 098 A2 




FIGURE 4 
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FIGURE 6 
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FIGURE 8 
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FIGURE 11 
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FIGURE 15 
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FIGURE 18 
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FIGURE 20 
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